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Industrial Controls

Customer: GE S&S Energy Products
Subject: LM6000 PC Core Fuel Control Dynamic Settings

53.30000 0.005000000
70.00000 0.006000000
90.00000 0.014000000
132.30000 0.020000000
169.20000 0.034000000
197.10000 0.044000000
254.40000 0.064000000
305.70000 0.082000000
365.20000 0.082000000
429.50000 0.090000000
430.00000 0.090000000

T=0.02

Tc = T/1+N25WB

HP ROTOR SPEED DECELERATION LIMIT- NCD REGULATOR

NCDGN = 0.7595
NCDWB = 0.1
T=0.01

Tc =T/1+NCDWB

HP ROTOR SPEED ACCELERATION LIMIT - NCA REGULATOR

NCAGN = 1.519
NCDWB = 0.05

T =0.01

Tc = T/1+NCAWB

HP TURBINE INLET TEMPERATURE LIMIT - T48 REGULATOR

T48GN =6.0
T48WB = 0.025

Date: May 28, 1999
Revision:
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Industrial Controls

Customer: GE S&S Energy Products
Subject: LM6000 PC Core Fuel Control Dynamic Settings .

T=0.04
Tc =T/1+T48WB

HP COMPRESSOR DISCHARGE TEMPERATURE LIMIT - T3H REGULATOR

Date: May 28, 1999

T3HGN = 1.3023
T3HWB =0.8
T=0.04

Tc =T/1+T3HWB

HP COMPRESSOR DISCHARGE PRESSURE LIMIT - PS3 REGULATOR

PS3GN = 28.94
PS3WB = 0.04
T=0.02

Tc = T/[1+PS3WB
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BRUSH ELECTRICAL MACHINES LTD - 1BR u @
ELECTRICAL DATA SHEET BRUSH ELECTRICAL MACHINES Ltp

P O Box 18, Falcon Works, Loughborough, Leics. LE11 1HJ, England
Telephone: +44 (0) 1509 611511 Telefax: +44 (0) 1503 612345 E-mail: Sales@bem.fki-eng.com

1. RATING DETAILS

1.1 Framesize BDAX 7-290RT

1.2 Terminal voltage 13.80 kV

1.3 Frequency 60 Hz

1.4  Speed 3600 RPM

1.5  Altitude up to 1000 m

1.6  Applicable national standard ANSI C50.14
15.0°C

1.7  Rated air inlet temperature

1.8  Rated output 60.500 MW, 71.176 MVA

1.9 Power factor 0.850

1.10 Rated stator line current 2977 Amps

1.11  Generator air flow 21.0 m¥sec
2. PERFORMANCE CURVES

2.1 Output vs air inlet temperature H.E.P. 14765

2,; Reactive capability diagram H.E.P. 147686

2.3  Efficiency vs output H.E.P. 14839

2.4  Open and Short circuit curves H.E.P. 14838

2.5 Pemitted duration of negative H.E.P. 1216

sequence current

26  Exciter Saturation HEP.13726
3. NEGATIVE SEQUENCE CAPABILITY

3.1 Max short time negative sequence %t 30

15

3.2  Max continuous I unbalance

419401~

The slectrical details provided are calculated values. Unless Doc: 141937/16/612S/120R

otherwise stated, all vaiues are subject to tolerancas as given
in the relevant national standards. Ref: Standard
The rotor inertia value may vary siightly with generatoriturbine

Date: 2-Feb-2000

intarface. In the event of canflict, the figure quoted on the rotor
geometry drawing takes pracadenca
Page: 1 of 7



BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-290RT, 60.500 MW, 0.850 pf, 13.80 kV, 60 Hz

4, REACTANCE AND SEQUENCE RESISTANCES

A) Direct Axis Reactances:

41  Unsaturated Synchronous reactance, Xqp 235%

42  Saturated transient reactance, X'y 20.0%

4.3  Unsaturated transient reactance, X'sq) 245%

44  Saturated subtransient reactance, X"y 144 %

45 Unsaturated subtransient reactance, X" 18.1 %

4.7  Saturated negative sequence reactance, Xy 14.1%

4.7 Unsaturated negaﬁve sequence reactance, Xap 176 %

4.8 Zero sequence reactance, Xo T 95%

49  Potier reactance, Xe 208 %

4.10 Saturated stator leakage, Xuw 82%

4.11 Unsaturated stator leakage, Xup 13.0%

B) Quadrature Axis Reactances: .

4.12 Saturated Synchronous reactance, Xqv) 168 %

4.13 Unsaturated Synchronous reactance, X 215%

4.14 Saturated transient reactance, X'y 240% .

4.15 Unsaturated transient reactance, X'sq 350%

4.16 Saturated subtransient reactance, X"y 174 %

417 Unsaturated subtransient reactance, X"y 21.5% =

C) Sequence resistances:

4.18 Positive sequence resistance, Ry 0.0053 p.uat 75 °C

4.19 Negative sequence resistance, R; 0.0273p.uat75°C
0.0079 p.uat 75 °C

420 Zero sequence resistance, Ro

The alectrical details provided are caiculatad values. Unless Doc: 141337/16/6125/120R

otherwise stated, all values are subject o lolerances as given
in the relevant national standards. Ref: Standard
The rotor inertia value may vary slightly with generatoriturbine

Date: 2-Feb-2000

interfacs. In the avent of conflict, the figure quoted on the rotor
geometry drawing takes precedence.
. ~ -
Page: 20of 7 4 1 940 1 P



BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-290RT, 60.500 MW, 0.850pf, 13.80 kV, 60 Hz

5. TIME CONSTANTS AT 20°C

A) Direct Axis:

5.1
52
5.3
54
5.5
56
57
5.8

Transient O.C time constant, T's
Transient S.C time constant, 3 ph, T3
Transient S.C time constant, L-L, T's2
Transient S.C time constant, L-N, Tq
Subtransient O.C time constant, Ty,
Subtransient S.C time constant, 3 ph, T'ss
Subtransient S.C time constant, L-L, T"

Subtransient S.C time constant, L-N, T,

B) Quadrature Axis:

5.9

5.10
5.11
§.12
5.‘i3
5.14
5.15
5.16

Transient O.C time constant, T'q
Transient S.C time constant, 3 ph, T'g
Transient S.C time constant, L-L, Ty
Transient S.C time constant, L-N, T'g
Subtransient O.C time constant, T

Subtransient S.C time constant, 3 ph, T

Subtransient S.C time constant, L-L, T'q2

Subtransient S.C time constant, L-N, T"q

C) Miscellaneous:

5.17 D.C Armature time constant, 3 ph, Tas

5.18 D.C Armature time constant, L-L, T

5.19 D.C Armature time constant, L-N, Ty

The siectrical details provided are calculated values. Uniess
otherwise stated, all vaiues are subject to toleranceas as given
in the relevant national standards.

The rotor inertia value may vary slighty with generator/turbine
intarfacs. In the avent of conflict, the figure quoted on the rotor
geometry drawing takes precedence.

9.67 seconds
0.66 seconds
1.32 seconds
1.63 seconds
0.05 seconds
0.04 seconds
0.04 seconds

0.04 seconds

2.95 seconds
0.33 seconds
0.49 seconds
0.59 seconds
0.05 seconds
0.04 seco;'lds
0.04 seconds

0.04 seconds

0.30 seconds
0.47 seconds

0.27 seconds

Doc: 141937/16/6125/120R

Ref: Standard

Date: 2-Feb-2000

Page:3of 7

" 419401°F



BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-290RT, 60.500 MW, 0.850 pf, 13.80 kV, 60 Hz

6. SHORT CIRCUIT RATIO

6.1 Short circuit ratio

6.2  Saturation factor

7. INERTIA
7.1 Moment of inertia, WR?

7.2  Inertia constant, H
8. EXCITATION

A) No load (cold):

8.1  Excitation current at no load, rated voitage

8.2  Excitation voltage at no load, rated voitage

8.3 Exciter field current at no load

8.4  Exciter field voltage at no load

B) Rated load (hot):

8.5 Excitation current at rated load and P.F
86 Excitation voitage at rated load and P.F
8.7 Exciter field current at rated load and P.F
8.8 Exciter field voltage at rated load and P.F

C) Short circuit clearance of 3.0 p.u rated line amps (hot):

8.9 Excitation current on clearance
8.10 Excitation voitage on clearance
8.11 Exciter field current on clearance

8.12 Exciter field voltage on clearance

The elactrical details provided are caiculated values. Uniess
otherwise stated, all values are subject to lolerances as given
in the relevant national standards.

The rotor inertia value may vary slightly with generatonturbine
interface. In the event of canflict, the figure quoted cn the rotor
geometry drawing takes precedenca.

0.47

1.71

870 kg.m’

0.97 kWsecs/KVA

325 amps
45 voits
2.5 amps
13 voits

951 amps
185 volts
6.5 amps

48 volts

2059 amps
402 volts
25.0 amps

187 volts-

Doc: 141937/16/6125/120R
Ref: Standard

Date: 2-Feb-2000

Page:4of7 - 4 1 9 ‘ 0 1?



BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-290RT , 60.500 MW, 0.850 pf, 13.80 kV, 60 Hz

9. INHERENT VOLTAGE REGULATION
9.1 F.Lto N.L rated pf, constant excitation

9.2  F.Lto N.L unity pf, constant excitation
9.3  F.LtoN.L steady state under full AVR control

10. EFFICIENCY AND LOSSES

35 %
27 %
+05%

These losses below are calculated values. The total loss and the resuilting efficiencies are

subject to a tolerance in accordance with |[EC 34-1.

MW output 60.500 60.500
Power factor 0.850 Unity
Friction & windage loss(kW) 305 305
Stator core iron loss(kW) 155 155
Stator copper loss at 95°C(kW) 127 91
Stray load loss at 95°C(kW) 233 168
Rotor copper loss at 95°C(kwW) 162 162
Exciter loss(kW) 12 6
Total loss(kW) 995 808
Efficiencies:
% load 100 75 50 25
0.850 power factor 98.38 % 98.31 % 97.99 % 96.67 %
Unity power factor 98.68 % 98.56 % 98.17 % 96.79 %
1. CAPACITANCE AND SURGE IMPEDANCE
t11.1 Capacitance per phase 0.18 Microfarad
of stator winding to earth
112  Surge impedance per phase 94 Ohms ’
Tha slectrical detalls provided are calculated vaiues. Unless Doc: 141937/16/612S/120R
otherwise stated. all values are subjact to tolerances as given
in the relevant national standards. Ref: Standard
The rotor inertia value may vary siightly with generator/turbine
interfaca. In the avent of conflict, the figure quoted on the rotor Dats: 2-Feb-2000
geometry drawing takes pracedence. o
age:5af7

—-—
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BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-230RT, 60.500 MW, 0.850 pf, 13.80 kV, 60 Hz

12. RESISTANCES AT 20°C

12.1
12.2
12.3
124
12.5

Stator resistance per phase

Rotor resistance

Exciter armature resistance per phase

Exciter field resistance

Pilot exciter resistance

13. EXCITER

13.1
13.2
13.3
134
13.5
13.6
13.7
13.8
13.9
13.10

Exciter frame size
Voltage rating
Current rating

Output

Frequency

AC volitage at full load
AC current at full load
Power factor

Number of phases

Response ratio ‘

14. ROTATING RECTIFIER

14.1
14.2
14.3
144
14.5
14.6

14.7

The electrical details provided are calculated values. Unl_ess
otherwise stated, all values are subject to tolerances as given

Number of diodes
Arrangement

Diode Repetitive peak reverse voitage
Diode rated mean forward current
Diode mean forward current at rated load

Diode reverse volitage at rated load

Fuse rating

in the relevant national standards.

The rotor inertia value may vary slightly with generator/turbine
interface. In the event of conflict, the figura quoted on the rotor

geometry drawing takes precedenca.

0.0033 ohms
0.138 ohms
0.00130 ohms
5.39 ohms
0.088 ohms

BX 10.20

204 Voits D.C
1047 Amps D.C
214 kW

180 Hz

199 Voits RMS
717 Amps RMS
0.71

3

3.3 Secs™

12
3 ph full wave bridge; 6 arms; 2 fused diodes in parallel per arm.
2000 Voits
330 Amps
158 Amps
185 Volts

450 Amps

Doc: 141937/16/6125/120R
Ref: Standard
Date: 2-Fab-2000

Page: 6 of 7
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BRUSH ELECTRICAL MACHINES LTD

ELECTRICAL DATA SHEET - CONTINUATION

BDAX 7-290RT, 60.500 MW, 0.850 pf, 13.80 kV, 60 Hz

15. PERMANENT MAGNET PILOT EXCITER

15.1 Pilot exciter frame size
15.2 Open circuit volts

15.3 Full lc;ad voltage

15.4 Full load current

155 Power factor

15.6 Rated frequency

15.7 Number of phases

186. INSTANTANEOUS INITIAL FAULT CURRENTS

16.1 3 ph symmetrical fauit from no load
16.2 L-L symmetrical fault from no load
16.3 L-N symmetrical fault from no load

17. ‘ MISCELLANEOUS GENERATOR DATA
17.1  X/IR ratio
17.2 Synchronising coefficient
17.3  No load synchronising power
17.4  Full load synchronising power
17.5 Damping torque coefficient

17.6 Magnetic centering force for an
axial displacement of 20mm

17.7 Motoring power

17.8 Anti-condensation space heaters
approximate power rating

17.9 Generator air outlet temperature

The alectrical details provided are caiculated values. Uniess
otherwise stated, all values are subject to tolerances as given
in the relevant national standards.

The rotor inertia value may vary slightly with generatorfturbine
interfacs. In the avent of conflict, the figurs quoted an the rotor
geometry drawing takes precedencs.

MXI 44.07
270 Voits
263 Volts
3.6 Amps
0.34

480 Hz

1

20700 Amps RMS
18150 Amps RMS
23550 Amps RMS

85

86 MW/radian
33 MWiradian
70 MWiradian
16

797 kg

480 kW
4 kW

55 °C
Doc: 141337/16/612S/120R

Ref: Standard
Date: 2-Feb-2000

419401
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BRUSH ELECTRICAL MACHINES LTD. H.E.P 14766

(A Hawker Siddeley Company)

GENERATOR CAPABILITY DIAGRAM

40 .90 PF
30
.95 PF
UNUER H K H
EXCITED 20' a 3
MVAR
10
o
H z 15 C
o : )
I HH 40 C
e
—10 : ﬁ' » el
-20 S -
.95 PF
_30 S
OVER s S
EXCITED
5 .90 PF
MVAR -40
-50 H .85 PF
-60 .- .80 PF
-70
0] 10 20 30 40 50 60 70 BO
GENERATOR OQUTPUT : MW
BOAX 7.290RT IN ACCORDANCE WITH
13.80KV, 3Ph, B0.Hz. ANSI C50.14.
Class B temperatures.
Up to 1000. meters ASL Curves show base outputs.

Peak outputs are B% higher.




BRUSH ELECTRICAL MACHINES LTD. H.E.P 14785

(A Hawker Siddeley Company)

VARIATION OF GENERATOR OUTPUT WITH AIR INLET TEMP

70

MW

60

(813
a

OUTPUT AT STATED POWER FACTOR :

I W

48
1

40

B .90 pP.F
35 .85 P.F
.80 P.F

3920 -10 0 10 20 30 40 50 60

GENERATOR AIR INLET TEMPERATURE : DEG C

BODAX 7.290RT IN ACCORDANCE WITH

13.80KV, 3Ph, B0.Hz. ANSI C50.14.
Class B temperatures.

Up to 1000. meters ASL Curves show base outputs.
Peak outputs are 8% higher.

419401



17/05 ‘99 MON 12:31 FAX + 44 1508 612345 BEM DAX PRODUCT GROUP @Gooc2
BRUSH ELECTRICAL MACHINES LTD. ) H.E.P 16865
(A Hawker Siddeley Company)
VARIATION OF GENERATOR OUTPUT WITH AIR INLET TEMP
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GENERATOR AIR INLET TEMPERATURE : DEG C
BDAX 7.290RT IN ACCORDANCE WITH
13.80KV, 3Ph, B0.Hz. ANSI C50.14.
Class B temperatures.
Up to 1523. meters ASL Curves show base outputs.
Peak outputs are 8% higher.
Issue No. 1: 17-May-13889 4 1 94 o 1 g




BRUSH ELECTRICAL MACHINES LTOD.

H.E.P 1

(A Hawker Siddeley Company)

VARIATION OF GENERATOR EFFICIENCY WITH LOAD

g9
u.P
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- - ===l - .85
2 . o5 =2 .80
98 amie
97
2R
>
3
5 96
-
(3]
-4
[V
[T
w
. |
2 o5
< -~
o
w
4
W
(G}
94
93
g2
0 10 20 30 40 50 60 70
GENERATOR LOAD : MKW
BDAX 7.290RT Efficiencies shown are calculated
13.80KV, 3Ph, 60.Hz. and subject to tolerance as

1.E.C 34.1

Minimum efficiencies are
0.1 (100-calculated efficiency) ¥
lower.

4419401
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BRUSH ELECTRICAL MACHINES LTD. H.E.P 14838
(A Hawker Siddeley Company)
OPEN CIRCUIT AND SHORT CIRCUIT CHARACTERISTIC
50001 20
45001 18 0.c
40001 16
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0 100 200 300 400 500 600 700 800
ROTOR CURRENT : AMPS
BOAX 7-290RT
3Ph, B60.Hz, 3600. RPM.




DMNudi)

CLCouimLiuAL
(A Hawker Sidgdeley Company)

MALMNLINCD 1y, m.c . 234U

GENERATOR VOLTS/HZ CAPABILITY

1.6
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\
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-
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o AN
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n N
5
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N
> \\\\
1.2
.
N
N -
- — LNo 1080
N 1.14 Continuous
N
1.1 —,
Full loadg
1.05 Continuous
1.0
_ - 0
1072 107} 10 10° 102
TIME : MINUTES
All DAX Generators No load limitaticn is with respect to
stator iron. Full load limitation is
with respect to rotor heating at rated
MVA and power factor.
419401 -
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ARMATURE CURRENT :

PU

2:

(A Hawker Siddeley Campany)

PERMITTED DURATION OF GENERATOR ARMATURE CURRENT

[ n m n i
i i Wil
|
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» Il | I

i u

I {l

All DAX Generators

10 20 30 40 50 60 70 80 S0 100 110 120 130
TIME : SECONDS

For continuous operation, rated
current should not be exceeded in

any one phase.

1-Nov-1985




NEGATIVE SEGUENCE CURRENT 12 - AS A % OF RATED LINE CURRENT

BRUSH ELECTRICAL MACHINES LTD. H.E.P 1216
(A Hawker Siddeley Company)
PERMISSIBLE DURATION OF NEGATIVE SEQUENCE CURRENT
2
It =30
2
600
500
400
300H
200
100 P
ot & Jo 2195 = - e 15X Continuous
OO 20 40 60 80 100 120
TIME IN SECONDS
o NOTE: For continuous operation
‘rated current must not be
exceeded in any one phase.

4194019 -



'03(06 '99 THU 10:01 FAX + 44 1509 612345 BEM DAX PRODUCT GROUP @oo3

BRUSH ELECTRICAL MACHINES LTD. H.E.P 15800
(A Hawker Siddeley Company)
CALCULATED GENERATOR V-CURVES
ZEROC LEAD UNITY
3500 X+ A& O Z X0 60.5 MW
A
7 ZERC LAG
3000
4
2500
y
! y
g Y
= A
fee y
= 2000 7
w
[w ot
[a et
=
© ¥
w
=
1 1500 ¥
S i
= 1
<
—
wn
1000 1
500 -
o [
0] 200 400 600 800 1000 1200
ROTOR CQRRENT T AMPS
BDAX 7-290RT KEY TO POWER FACTORS SHOWN
13.80KV, 3Ph, B60.Hz. [0} = .95 PF LEAD = -~ .80 PF LAG
a - .90 PF LEAQ|| + - .BS5 PF LAG
+ - .85 PF LEAD|| X - .90 PF LAG
X - .80 PF LEAD|| Z - .95 PF LAG
Tssue No. 1 B-Jan-1938 -







[hawkeal |

EXCITATION SYSTEM MODEL - E

TYPE 2 BRUSHLESS EXCITATION SYSTEM INCORPORATING
- SRUSHELECTRICALMACHINESLTD
A TYPE MAVR AUTOMATIC VOLTAGE REGULATOR

Reference no S &S Rating 60.5 MW, 0.85 pf Supply  13.80 kV, 60Hz

Pilot Exciter MXI 44.07

Frame sizes Generator BDAX 7-290ERT Exciter BX 10.20

The brushless excitation system is a type 2 system as defined in "Computer Representation of Excitation
Systems”, IEEE PAS 87, June 1968 (paper number 31-TP-67-424).

Transfer Function Diagram

Saturation funclion

VRet Sg=1(Epp)
y VRMAX
VT 1 B > + K A + % 1
—p] —
T | ( : _ | 1#sTa Kg+sTe Erp
VARMmIN
sK
Other F
Signals (14sT 4 ) (145TEp)

Generator / Exciter Parameters

Va 1 per unit exciter field voltage (hot)

Re Exciter field resistance 7.

Vene Open circuit pilot exciter output voltage at rated speed =~ 270 - volts
Te Exciter time constant .12 sec
Ke Exciter constant S X S
Sers Exciter saturation function 244

Se100 Exciter saturation function

Automatic Voltage Requlator Parameters

Ka Regulator gain (11.6 x 10° / V) ....2894

Ta Regulator time constant b1 sec
Tr Regulator time constant 0022  sec
Th Feedback time constant (adjustable in the range 0.05 0.6 sec’

to 1.0 sec) e

Te2 Feedback time constant (equal to T) .12 . sec
Vaumn Minimum regulator output voltage 0.0 _per unit
Vamax Maximum regulator output voltage (0.7V,,s / Vy) . 47 perunit
K Feedback gain (adjustable in the range 0 to 0.017 v

0.06 Vi / Ry, typically 0.03 Vg / R;)

* Typical settings

2340/93
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“H” Constant— LM6000 60 Hz Generator Set Using Brush BDAX- 290 ERJT

Generator
Moment of Inertia kg—m2 Ib-f?
L.M6000 LP Shaft 194.06 4616
Coupling 11.89 282.87
BDAX-290 ERJT Generator 970.00 23,077
Total WR? kg-m* 1b-ft?

1,176 kg-m’ 27,976 Ib-f*

“H” Constant:

H= (231 * 10719 * WR?* RPM? = (2.31 * 10 ~'% * 27.976 * 36002
MVA Rating 71.176

1.176 kW-sec/kVA

419401



L A

Al

el

- L . o S 00 17:04 P.20
Fulbright & Jaworski  Fax:7136515246 Nov 1 —
@)
% PROLEC
) ]51)9001(3£R2?F?E2)
TECHNICAL PROPOSAL INFORMATION
Customaer: EQUY Sales | Date: __ 11/18/58
Proposal No: - Spec No: - ItenNo:  G&3708)/0!
RATING . , ' ' '
Type Translormer Class H Windimg X Winding Y Winding
Phase 3 115 Wyve - Ky 13.8 Delta kv - kv
Herrz 60 0A 36000  KYA | 36000  RvA . KVA
Temp Rise 85 °C " FA 48,000  KVa 48,000 KVA - KVA
sl Liguid NON PCB OIL TYPE Iy FA 60.000 " Kva 60,000 KVA - KVA
. - - KVAa - KvaA - KvA
ADDITIONAL TAP VOLTAGES ]
H Windfrxg (Kv) +20of2.59% NLTC
X Winding (Ky) - *
CONNECTIONS FOR OPERATION . -
Travsformers ip Bank | 1o Transformer Fram | Phase Connected | To Transfoarmer To Phase Connecrad
- — - e S
INSULATION LEVErS ,
PERFORMANCE BASZD DIELECTRIC TESTS hasic Lightiug [ Low Frogussey
ITEMS lmpasa Insigly- v
ON A LOADING OF dO!'ILO\Ib‘ ‘t"_. kebi Icvel
F{ Windigg 1150 kv [ 360 Mva Agpliod Voitnge | H Winding 50 kv £ Line 450 185 |
XWiding 133 kv 360 MVAT] (oomerwing [ Wiading 50 & [Hewnsd 150 50
Y Winding - kv - MVA § ingand grovody [ Winding - kv Xline 150 S0
N - - - - lodhoed " Oneé Hour 105 kv X noistrad . .
- - - - - Valtuge Erancement 750" v {7 A -
_PERFORMANCE DATA. Based o 85 _“CReference Temperatars, 36 MVA _ Altitude: 1000 Mts,
Losses and Exciting Curren; Regulati
Excitation ] % Ex No Load K (20°C) | Total Loss Ky Power Factor % Hegulstion |
100%, 0.514 32 167 0.80 6.617
110% 2.158 419 176.9 1.0 0.877
AUXTLIARY LOSSES hIE(HiADﬂILAI,IL&TVK
Transformer KVA Class | KiWabs A Loss Not for Construction Py rposes
36,000 - OA ¢ Outtine Dwg No: B2
42,000 - PA 3.7 —
60,000 _ FA 35 . Dimepsions (Approximate) Ft. M)
.~ | Ff A
- - . - Beight (A} 18.0 gS..SO!
- - . - Width (B) 194 gS.QO!
LAverags Sound Lovel  76/78/79 —af OA/FA/FA | Depth © 1.9 (4.35)
Height over Cover (D) 13.5 (4.10)
PERCENT IMPRDANCE VOLiS‘ Uatanking (Plus slings) E) 23,6 g7.20!
Botu %Ez | B At il
iz wlchﬂwr;,; k;\f:\ [ e w?:::;z f - g?;p;ﬁngh WxDxH 13.7% 102x 13,5
1 BX_| 36000 | 83 | aw 36,000 _ , —
- - - — - Masses .(Apprmmate) pounds (Kg)
'ﬁ—} » [ - = : Coro and Coils 58t970 Qﬁ 75ﬁ2
: ‘ Tank and Pittings 39,020 (17,706)
. ’ EFF]C J (CIES JE= | AT 3¢ MVA quuid 5!650 Gl 42,516 (16 30
[Tood [ Fuit Load "_3/}4 Loud 12 Load V4 Land Total Muss 140,500 (63,730
% 99 5¢s 99.611 J 99.649 99.578 Shipping without OfL 78,050 (35,400)
Shiggin‘g with OIL 111,850 (50,750)
6L/6L  45) 0N Lo:¢L op, OL/LL SIS TNo3
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Fulbr'ight & Jaworski Fax:?136515246

GE-PROLEQ Standard Sg'e'ciﬁcations Fér GsSy Transfomers

for U.S. Appliwtiori

SPECGIFICATIONS AND INDUSTRY STANDARDS

This spacification describes a

accardance with the latest applicable standards of ANSI, IEEE, aﬁ;s NEMA as
precedience

spedification shall take

1.0

0

Equipment Data-
Type:

Number of Ptiases:
Frequency:
Altituder
Temperature Rise:
Winding Matterial:
Cooling Class:
Vector Group:

High Voitage Winding Taps (O Lcad)
Average Winding Rise by Resistance

above average daily ambient temperature of
net fo exceed a maximum amblem of

Hattes! Spot Winding Rise by Resistance
nattoexezacamaximum ambient of

Auxiltary Power:

Ratings:

FUFderd-US DA I

6L/20 ¥£27ON $$:21 0o, OL/LL

three-phase oil-filled generator ste up transfanmer t be buift in

Nov 15 °00  16:59 P.03

ified, excap that this
Sppear.

wherever any conflict with theso Standands may x

Oufdnor_; Oil-filled, Generator Step-up

Th:ea(a)
60HZ |

J0D0 MASL. 3300 FT above Sea Leyey

58/854C
éNAMQfNAFJONAF

The ar displacement betyeen the pi
W%mmem o

three-phase transformers with Wye-
connections shall be 30°, with the: jogy
veltage laaging the high voltege,

+5%, +2;5%, Rated, -2.5%, 5%

55/65°C
s0°c !
WQ°C

80°C ;
40°C

To be supplied by Buyer
at230 120 V, 1 Phase, 3 Wire

cclyeelel)

Macck 17, 1999, Rev, |
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MVA; BOIB0M00/142 Fraquency: ep | IR

High Hv Hy Low v Standar | HVCTg | LV OT's HO

Voltage | Winding | Neutral Voltage | Winding d : 2 per 1per | Neutrat
(Wyo) BIL 8iL | (Deita) BIL %Z; | Phase | Phase oT

- i C<400 |. c400 C-q00

; MuitkRatlo | Mumi-Ratlo MULRstio

89kv| as0 110 | 33.8KkV 110 80| 12005] &000/5 60015

11SkV | 480 110 | 13.8kv 110 L5 800/5 | 8005 BOWS

138KV | 550 110 | 13.8kV 110 490 800/5 |  5000/5 800/5

181kv| &0 110 {138kv | 110 g5 GOU/E | BDOO/S 800/5

230 kv 750 11Q 13.8 k¥ 110 10.0 80045 8000/5 800rs3

Note: if user coquires BiL's or %impedances different from ANS| standards listed above, pleasa
advige samufacturer at time of quotation, ; '

3.0 Construetion Requiremgnts:
31 General Consiruetion Requirements:

* Transformer windings will be sultably clampdd with mechanical means at the top and
bottom 1o prevent shifting under Shon Circyif conditlons,

*  Core Stee} will be graincrierted teel,

= Transformer winding material will be copper.;

* Transformer winding leads wi)l be connected|to porcelaln apparatys bushings using
flexible connections or bare copperbars. -

= Transformer core and windings wilt be suitadly mounted in the tank to prevent,
movement during faults, shipping or installation,

¢ Transfonmer bushing anengement and terminal markings will be par ANS)
C67.12,10-1988 and ANSI €57,12.70-1578, gh-voktage fine bushings will be
locsted on the transfoimer cover in ANS| ent 3. (The high-voitage neutral
bushing wilf be located on the transformer caver in ANS! Segrment 2). Lowrvoltape
Fine bushings will be lacated on the llansfom;er cover in ANSI Ségment 1.

* Jacking, ﬁmnganamumpmmomullheprmidadbalmforwmm of
Instaliation methods. S '

v Pro:‘ision for tank grounding wil) be provided|at diagonally opposite comers of thn
&an i

3.2 Tap Changer:

A tap changer will be provided for de-energized Gperation on the High Veltage wingi
Taps will be extemally selected by a handle permanently attached tothe tap dmgegg'
mechanism. The 1ap changer will be provided th provigiens for padiocking.

83 Ol Pressrvation System: :

The standard ol pressrvation systermn will be composed of; A consefvator tank, a
flexible separstor, a silica get breather and a Buchholz relgy,

3.4 Ingrumentation:
GSUradurt US, DOC 2 Maroh 1Y, 1999, Rey, )
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Fulbright & Jaworski  Fax:7136515246 _ I

i
All instuments, gauges and Indicators will be marked in Enalish units to comply with
ANSI stancards, Theyuﬁllbelccabedsohattheymn be seen by a person standing
on the ground (eye level). :

35  Motor Starter Canfrols:

The manufacturer will provide motar eontrol and protection for auxiliary motors sych as
fan motors. Motor starter contiols will be interpalﬂy derived by GE-PROLEC from the
Buyer's auxiliary power foeder, Motor pmtscticq will be provided, .

3.8 Nameplate: ;

¢ Al msjor squipment, devices, panels, cubi and motors will be provided with
pemmanently fastened non-corrosive name ates. (They will be provided by GE-
Pmlecor&:eOEMoﬂheamories) !
*  Atransformer rating and winding omnediar,‘e nameplate will be provided, The
nameplate will be located and pemmanently mounted on the transformer. The
s Lo r th .

F’anb!ad&csha"bea'efullybalamedm keepapmalevezszoamirﬂmumandtomre
long troule free ife, Fans shall be fumished with water tight connections. Fan motors
shall be TENYV (totally endipsed non-vertitated) with autematic reset thermal proteciors.

Radiafors Removable radiators maunteg on the transformer will be Suppiied.
(A shut-off valve will be fusrnished at eacn rsdiatpr Sannaction Jor solating irdividug)
radiaiors). Adaln connettion and filling connegtion will be supplied on each
individual radiator, : :

38 Control Cabinet and Wiring:

A controf cabingt will be integrally mounted to the transformer tank and wjl;
contain ail control eiroyits, 3uxiliary relays and teminal boards efe, .. ag required Yo
provide a single interface location for the Buyer’s field insfafied wiring o the '
transfermer. The control cabinet will be NEMA 3R and suitable for sutdoor e,

*  Door hinge pins will de plated stesi, :
« AJCTseco ry:eaasmbemuteutoshafrsngtypewmmboams!ommme ;
contro] eabinet. '

be G o insialie wtlng wil b i 800 V{ miium senvics, Cabke Insulaton il
o PROLEC standard (800 V' 105G fireretarcant). Gondictis e i

Copper with minimum sizes a3 follows:
= Controf and Alarm Circuits; No. 14 AWG
= CT Cireuits; No. 10 AWG
= Power Circuits No. 14 AWG
OSV-gudnrdU3.06C 3 : Mnrch 17, 1999, Rov. ¢
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*  All wires will he uniguely identified at their ngmts of termination using heat shrink
type wire markers. ;

* Al witing routed n the exterior of the ta?k will be routed in galvarized electrical
steel canduit. Conduits will be securely astened to the iransformer tank Using
fittings approved for this purpose, :

= The contral cabinet wilf contsin a thermostatically controlled heatey of aulfidlent size
te prevent condensation, !

»  The comrol cabinet will contsin a dupiex teceptacle and interior light.

»  The control cablnet will have a faid driliablejremcvable bottam plate for conduit
entrance located with a mirimum clesrance pf 16 inches to the kase of the
transformer 1o facilitate the conduit instaliation.

= Standard comiro) wiring voltage will be 2401’1@ VAC, single phase, 3 wire,

4.0 Standard Accessories: :

* (1) Removable diak-type Winding Tempelatq're indicator for remote indication with
resettable drag hand and adjustable alarm ana trip contasts. Dial indieation to be 0
180°C. Must be removable without breaking tank seal, :

¢ (1) Removable dial-type Liquid O Thermomieter indicetor for remote Incication with
reset:zbledrqqhar_!dandadjmuealarmaftdiﬂpm. Dial indication to be 0
120°C. Must be removable without breaan tank seal.

* (1) Removable dial netic Liquid- 1 Garge with alarm contacts. Device
fm}:et be Mm&xﬁmﬂ‘m‘(ﬁ

* Cover-meountsd meshanical Pressure Rellef Device With altomztic resealing-
resetting operation, alamm contacts ang Mechanical signal for indication of device
operation. ;

*+ Themmal Piate for remots Winding Temperatire and Liquid Temperature gauges.

*  Thenial Current Transformer located on the/X2 bushing for Winding Temperatura
indicater, :

*  Cooling Fans, singls phase, 1/3 HP or 1/8 HP, 230 VAC,

* Diagrammatic namepiate. :

*  Tank cover-mounied, cil-filled, capacifor type Bushings for connection of the high
veitage winding fo the Buyer’s systern, Golor shall be standard gray.

*  Tank covermounted, low vaitage hushings. ings to be suitable for connection
1o an isofated phase bus duet, Color shall be standard gray,

Transformer contre) cabinet mounted on thel mer for alarms, fans & current v
transformer terminals. :

» CT terminal box. :

Base designed for roiling, provision for putling in directians of center lines of
ments. :

ls:ieftigng Lugs for lifting compists transformer, ;

acking Tacilities at four corners of the Dase. :

Lifting Eyes for Cover only. '

Facilities for iifting core and ol assembly frgm tanic. .

Two ground pads with tanped hofes (NEW\MU hole drilling) for tank grotinding

loeated on diagonally opposite corners, :

Two manholes in the cover. :

The transformer core will be grounded to the transformer tank, To facilitate testing

of the core clamp insulation, the core ground|will be acsessible through a 1,2kv

bushing located in a terminal box an the top of the tank cover,

Upper Filter Press Valvg, 2”, globetype.

Pressure-Vacuum gauge for monitoring units|shipped dry air,

Main Tank Drain Yalye, 2, giabe-type, with /8" sampiing device and plug.

All gaskets hall be rettsable nitrile rubber with means provided for controlled

compression, . '

> ASTM Type ) insulating transfermer oil,

v  Gonservator Tank :

GSUIBIA.00C s Myzh 17,1999, By, |
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1

l
Consesvater Fill Valye, glabertype,
Mankole for inspaction on eonservator tank. :
Conservator pressune equalization valve, 1",fglobe-!ype.
Consenvator tank 10 Main 1ank valve. 3", balltype,
Conservator tank drain valve, globa 4ype wi{h 8” sampling device and plug.
Sealed - Oit Silica Gel Bresther. !
Buchhofz Retay.

Provision for mourting cne Station or lnterrnpdmte type surge arrester oneach High
voltage iine bushing. o

0..'..00

Painting and Conosien Protection of Equipmiont:

Pairting and corrosion protection of equipment Will be In aeeordance with
manutachrrer’s standards, Finish palnt color will ba ANSI 70 Gray.

performed in addition to ANSI.

. Altensformerswill be tested at60Hz.

. TheBUyerwil”avetheopﬁontoMaupestsmmcmausimanydeJaysin
factory schedyl !

es. .
> Tha&enermunwryauyeraﬂmmemkmatammmwafmem.
. memcmmlllewweatmefachryipeeewidwﬁﬂedinANS!swmm

C57.12.00-1998, Seetion 8, a5 “Routing Ta# which are listed as follows:

DC Resistance tests of all vindings |
Polarity of windings and angular displacements tests
Ratio tests ;
No-load loss and exciting current tests
Lead loes and impedance tests ;
Lightning impuise tests on alf Glass I} transtarmers
ncy dielectric tests ;
~ Applied yoltage tests of o) windings
* Insutation Power fasior tests on/Ciass I transformers
* Induced tests

* Partial dissharge fests of all Gigss Il transformers messtred in
microvelts ;

* Partial discharge tests of an cg'rss Il transformers measured In
picocouiombs

* Foavk gas analyses on transt 'lsabove‘?OWAandaucmsn
iransformers o
*  Accesstry equipment and wiring teot '

Glass | power transfomners have: high-voltage widdings 89 KV and below. Class )t
power transformers have highvoltage windings tom 115 KV thiough 785 KV,

LA I B SIS

Sparo Pary:

A recommended Soare Parts List will be issued by the manufacturer for the Buyer to
sejact. ,

QSlbstsoiard-US DOC ; . Murch 17,1999, Rev, | o
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f

-3 Iating Liguis:

The insulating liguid wi! be mineral ol refined frdm a nephihenic base, The PGS
cardent will be less than 2 ppm (comiderpd PCB free). The transformers will be
shipped dry air or dry nitrogen unless othpn.vlee specified and approved by the
manufacturer.,

20 Shipping, 5agdling and S('g@- 0!

= Manufacturer will supply their standarg shiprient preparation that is suitable for
below deck ocean transport, ,

* AR equipment will be adequately prepared fof shipment and for a maximum pericd of
outdoor storage for threg months. : per

* Theequipment will be prepared for shipment) after testing hae bean completod,
Lifting points will be clearly manedandano;:enlngs will be tightly and effectively
cl‘ose:i Flanges will be protected by covers and SCrew Openings elosed with steel
piugs. :

*  Equipment that Is liquid leak tested in the shop by the manufacturer will be
compietely drained prior o shipmant unjess Speck othennise. When such
dralnage requires the remaval of plugs, dnimﬁ;dordherpar&, Seller will
reinsert or reassemble these parls phev to shipment.

* During shipment the transformere will be monXered by calibrated and certified
impect recorder metere. |

* Allinstructions for proper care and handling after defivery, including outdoor shorage
pro?dures, will be fumished by the manufacturer before the equipment is shipped to
the jobsite,

* The transformers will be assernbled and vacuum filled in the fisld by the customeor
unless otherwise specified and approved by he manufacturer,

10.0 Beasiga Data-

Saturation curves of each design voiage Jevel and frequency (69, 115, 138, 161
anzt 230 kV) shall be fumished once for record only.

OSUrandard-US. QG § Mxrch 17, 1959, Rov. |
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DESCRIPT{I'O

N

WINDING TEMPERATURE INDICATOR (497-1)

UQUID TEMPERATURE INDICATOR (280-1)

BAGNETIC UQUID LEVEL GAUGE (710-1)

PRESSURE REUEF DEVICE (aam-z)

SUDDEN PRESSURE RELAY (83FP-1)

THERMAL PLATE :
COOUNG FANS (88F) :
HIGH VOLTAGE BUSHING :
LOW VOLTACE BUSHNG :
HiGH YOLTACE SURCE-ARRESTERS MOUNTING BRACKET :
oW VOLTAGE SURGE-ARRESTERS MOLINTING SRACKET :

NAMEPLA .
GONTROL CABINET, INCLLDING YERMINAL BLOCK FOR INSTRUMENTS AND ACCESSORIES
AUTOMATIG CONTROLLED NITROGEN EQUIPMENT FOR OPERATION (GJP—1)

NO=LOAD TAP-GHANGER ;

SKIMDING BASE WITH EXJERNAL BRACES

TANK BRAGES

JACKING PADS A PULUNG EYES '

MAN COVER

LFTING LUGR FOR LFYING. COVER ONLY

UFTING LUCS FOR LlFTlNG COMPLETELY ASSEMELED TRANSFORMER

SHIFPING LUGS

cr TERMNAL 80X
CROUNDING BUSHING TERMINAL BOX PRINCIPAL

7masr-'omm CROUND PAD

MANHOLE FOR INSPECTION ON MAIN GOVER

COQUING RADIATORS, INCLUDING SUPPORT AND BRACES

RADIATORS YENT AND DRAW PLUG (1° @)

RADIATORS YALVE SUTTERSLY-TYPE (4" 0)

TaP FR.TER PRESS VALVE (2 2) GQLOBE~TYPE

MAIN YANK ORAN VALVE (2" (1) GLOBE-TYPE, WITH SAMPUING BEVICE (3/5 ) MO PLUS

PRESSURE-VACUUM BLEEDER AND GAUGE
NEUTRAL BUSHING HO .
TRANSFORMER CROUND PAD FOA NEUTRAL !

)

.
]

A s

OTHE3

CORE COLS :

ITEMS REMOVED FOR SHPMENT ARE : _ S g s

1.2,6,3,91011,94.15,37 & 57

me«muoglfznzc
RADIATORS LIQUD ( 745 GALS

FOYAL
SHPPING

1
A

[ APPROXIMATE WEIGETS POUNDS

UNT, ;gss ¢ KEAVIEST PIEEE ) + 82892

)s 31584
) 5509

1
1
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